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CHAPTER IX 

CONCLUDING REMARKS 

 

The thesis includes the study of the host-guest inclusion system along with solution 

behaviour of certain bioactive molecules. The host-guest chemistry itself is a broad of 

research but here in this thesis we have much focused on the synthesis and 

characterization of the host-guest system. The guest molecules that have been taken for 

the host-guest systems are industrially and biologically significant, so as the title. 

The above mentioned systems are characterised by different physicochemical and 

spectroscopic techniques e.g. Uv-visible, FTIR, 1HNMR, 2D NOESY, 2D ROESY, 

fluorescence spectroscopy, SEM study, Powder X-ray diffraction study, Isothermal 

titration calorimetric study etc. 

Further, ICs are exposed to cell viability study and antimicrobial assay for proper 

understanding of the properties of the complexed systems. 

Apart from host-guest inclusion systems, we have also studied the behaviour of certain 

bioactive compounds in solution by investigating the physicochemical parameters – 

density, viscosity, refractive index etc. 

The works, inventions that have been done throughout the course of research are 

customized as chapters herein. 

Chapter IV:  Two bioactive compounds that have profound importance in biological 

system, uracil and gallic acid were brought in contact with each other to elucidate their 

interaction phenomena in solution. The solute-cosolute interactions of uracil in aqueous 

gallic acid solution were studied with the help of viscosity, density, refractive index 

measurements at different temperatures. The study showed that the solute-cosolute 

interactions predominate over solute-solute and solvent-solvent, which suggest the 

existence of strong interaction between the molecules of uracil and gallic acid. 

Chapter V: The incorporation of the antispasmodic AB(Alibendol) within β-CD and their 

interactions have been studied by Uv-vis, 1HNMR, 2D ROESY and FTIR spectroscopy. The 

1:1 complexation was verified by job’s plot. The values of thermodynamic parameters 
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also suggest the same. The generation of cross peaks in the 2D ROESY spectra is a 

confirmation that the inclusion complex has been formed between the drug and 

cyclodextrin. This work mainly focused on the establishment of the phenomenon of 

inclusion so that certain properties of the drug can be changed for betterment of its 

activity. The sound IC can be treated as a modified version of the drug which may lead to 

increase of water solubility of the drug and decrease its side effects (toxicity) or also may 

contribute in control drug delivery in near future with  retention of its therapeutic 

activity. 

Chapter VI: Here in this work we studied the formation inclusion complex of Amiloride 

hydrochloride with α and β cyclodextrins by mass spectrometry, 1H NMR and Uv-visible 

spectroscopy. The complex so formed was subjected to antimicrobial assay and the 

complex formed with α-CD comes out to possess greater antimicrobial activity than the 

drug ,which correlates with the association constants i.e. the binding with β-CD is more 

compact i.e. the drug is less free in the complex of β-CD. 

Chapter VII: In this work, we have synthesized an attainable inclusion complex of an 

aromatase inhibitory drug DL-AGT and a host β-CD. The process of inclusion was 

confirmed by 1HNMR, PXRD, FTIR, SEM and the UV-Vis study. From the Job’s plot(UV-

Visible study) and from the shifting of the H3 and H5 protons of β-CD in the 1HNMR 

spectra of the IC, it is confirmed that the inclusion occurred in a 1:1 stoichiometric ratio. 

Moreover, the solubility of the IC in ethanol is greater than the pure drug was also 

determined. The above experimental observations were further affirmed by molecular 

docking study, which helps to predict the most stable conformation of the inclusion 

complex. Lastly the cell viability study between the drug and its IC with β-CD implies that 

by increasing concentration, the inclusion complex shows less toxicity than the drug 

itself. So, this is an important finding about the inclusion complex of the drug with β-CD, 

which may improve the therapeutic activity of the drug towards its application it is meant 

for and also can change the path of science to a new direction. 

Chapter VIII: In this study we have successfully characterised the inclusion of the dye 

molecule Indigosulfonic Acid Dipotassium Salt inside the naturally occurring 

oligosaccharide β-CD molecule. The IC was characterised using various thermodynamic 

as well as spectroscopic methods. The negative value of ΔG of the process, the high 
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association constant from UV-Vis and ITC study of the inclusion show that the IC formed 

is more stable compared to the pure ISD. The higher stability may be the main reason for 

the controlled release of the ISD. The inclusion complex found to have higher solubility in 

water compared to the free ISD. Thus, it may reduce the toxic effect generated from 

colouring foods and drugs. Moreover, its controlled release inside the body may reduce 

the toxicity. As cyclodextrins have very low toxicity, it might be predicted that the 

inclusion process makes the overall moiety (IC) of very low toxicity. This study may 

further open scopes for scientific and industrial research in future. 

 

 


